




















Page 6—-Health Hazard Evaluation Report No. B81-102

Until about ten years ago, DMD was considered to have low toxicity and it
still is widely used for the control of microorganisms in aqueous
solutions and emulsions. In 1974, DMD was tested for carcinogenic
activity by being fed (as a 1% aqueous solution) to test animals (rats).
Fourteen tumors developed in the 25 test animals as compared with one in
the 14 control rats.®? DMD has been selected by the National Testing
Program for carcinogenesis assay (1980). The results of that assay are
not yet available.

Sensitization to DMD in a cream vehicle has been reported. The report of
an investigation of a textile worker who had developed allergic contact
dermatitis to DMD demonstrated that the individual had become sensitized
to acetaldehyde and crotonaldehyde, not to DMD.2 RTECS4, does not
contain any carcinogenesis or mutagenesis citations for the hydrolysis
products of DMD. The positive citations are limited to skin and inhalation
irritation studies. The reasons for the reported differences in oncogenic
activity between DMD in water solution and its hydrolysis products are not
known.

VI. RESULTS AND DISCUSSION

Table I lists the results of the analysis of the samples collected to
determine concentrations of airborne crotonaldehyde in the mixing
department. The highest concentration measured was approximately 3
mg/M3, about 1/2 the PEL or TWA. The average of the general air (fixed
location) samples was 1.6 mg/M3. The average of the personal samples
was 2.0 mg/M3.

It should be remembered that the sampling/analytical method used would
convert any 3-hydroxybutyraldehyde present in the samples to
crotonaldehyde and that the concentration of crotonaldehyde reported may,
in fact, represent an airborne crotonaldehyde/3-hydroxybutyraldehyde
mixture.

A concentration of 3 mg/M3 of crotonaldehyde represents an equivalent of
0.043 millimoles per cubic meter of air. The hydrolysis of DMD produces
equimolar amounts of acetic acid acetaldehyde and 3-hydroxybutyraldehyde
(which is in equilibrium with crotonaldehyde). As the vapor pressures of
crotonaldehyde (30 mm) and acetic acid (11 mm) are similar, it can be
assumed that the airborne molar concentration of acetic acid would be
about 0.043 millimoles or 2.6 mg/M3.
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The boiling point of acetaldehyde (69°F) is approximately that of room
temperature. It can be assumed that all the acetaldehyde hydrolyzed would
become airborne. The sampling and analytical methods employed to
determine the concentration of crotonaldehyde would, to a lesser extent,
also detect the presence of acetaldehyde. WNo acetaldehyde was reported to
be present upon analysis. A possible explanation for this may be that the
greater volatility and lesser vapor density of acetaldehyde would tend to
erahle the small amount of acetaldehyde vapors produced to be diluted more
quickly than the other hydrolysis products.

Because the hydrolysis of DMD to acetic acid, acetaldehyde,
3-nydroxybutyraldehyde (and crotonaldehyde) is not instantaneous, it must
be assumed that some exposure to DMD-occurs. If one assumed that the
hydrolysis of DMD was rather slow and that all the crotonaldehyde
determined upon analysis derived from the initial presence of airborne
DMD, 0.043 millimoles of DMD would correspond to an airborne concentration
of 7.5 mg/M3 of DMD. The hydrolysis of DMD is reported to be

"rapid"8, so the airborne concentration of DMD must be assumed to be far
less. The vapor pressure of DMD (and 3-hydroxybutyraldehyde) are not
reported. The boiling points of crotonaldehyde (216° F), acetic acid
(244° F), DMD (186° F) and 3-hydroxybutyraldehyde (181° F) are all

rather high. Compounds with high boiling points tend to have low vapor
pressures, so one can assume that the vaporization of DMD is similar to
that of acetic acid, crotonaldehyde and 3-hydroxybutyraldehyde.

The overall exposure to DMD and/or its hydrolysis products also is a
function of the amount of pigment (which contains DMD) produced versus the
amount of dye (which does not contain DMD). Current production of pigment

is approximately 30 to 40% of total production. Therefore, overall
exposure to DMD and/or its hydrolysis products would be less than the
concentrations reflected in this survey, which was conducted during the
mixing of pigment.

VII. RECOMMENDATION

Exposure to the hydrolysis products of DMD are within acceptable limits.
Even though airborne concentrations of DMD could not be measured, it must
be assumed that some exposure to DMD does exist, since hydrolysis is not
instantaneous. As the carcinogenic potential of DMD and/or the hydrolysis
products has not been clarified, it would be prudent to limit that
exposure. NIOSH recommends that the covers of the mixing vats be closed
as much as possible, and that the three vats with exhaust ventilation be
used whenever practical.

The company currently is investigating possible alternative antimicrobical
agents for use in their pigments. The use of alternative (and presumably
safer) agents should be expedited.
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X. DISTRIBUTION OF REPORT

Copies of this report are currently available upon request from NIOSH,
Division of Standards Development and Technology Transfer, 4676 Columbia
Parkway, Cincinnati, Ohio 45226. After 90 days, the report will be
available through the National Technical Information Center (NTIS), 5285
Port Royal Road, Springfield, Va. 22161. Information regarding its
availability through NTIS can be obtained from the NIOSH Publications
Office at the Cincinnati address.

Copies of this report have been sent to:

l. The requestor

2. Sandoz Colors and Chemicals, East Hanover, N.J.
3. U.S. DOL/OSHA, Region II Office, N.¥Y., N.Y.

4, U.S. DHHS/NIOSH, Region II Office, N.Y., N.Y.
5. N.J. State Dept. of Health, Trenton, N.J.

For the purposes of informing affected employees, copies of this report
shall be posted by the employer in a prominent place accessible to the
employees for a period of 30 calender days.



TABLE I
Crotonaldehyde Concentrations

SANDOZ COLORS AND CHEMICALS
East Hanover, N.J.

HETA 81-102
3/23/82

Location Sampling volume Concentration

(liters) (mg/M3)
Control panel,
vat 1 130 1.6

140 nd

177 3.2

173 2.0
Post, Vat 8 150 1.1

148 1.4
Table, 40 feet
from vat 1 160 1,9
Post, directly over
vat 10 146 1:8
Personal sample 120 Zhal:

157 1.9

OSHA Permisible Exposure Limit = 6 mg/M3

nd = none detected. Limit of detection corresponds to approximately

1 mg/M3.






